Multiple levels of regulation of megakaryocytopoiesis.
A working hypothesis for the regulation of megakaryocytopoiesis is described on the basis of current data. The hypothesis proposes that in vivo megakaryocytes are generated by 1) the expansion of clonable progenitor cells into immature megakaryocytes by locally produced (and regulated) interleukin-3 (IL-3) and 2) the development and maturation of immature megakaryocytes by a dual system; by a lineage specific mechanism involving thrombopoietic stimuli in the steady state and thrombocytopenic conditions, and by a lineage nonspecific mechanism via IL-3 in damaged or reconstituting marrow. The hypothesis predicts that if IL-3 is a significant in vivo regulator of megakaryocyte formation and development, receptor for IL-3 should be present on megakaryocytes and may be vestigially on platelets. Small but significant levels of 125I IL-3 were found to bind to platelets from normal mice. The level of binding on platelets was found to be enhanced sevenfold from mice that had received high levels of irradiation followed by bone marrow transplantation. This contrasted with a twofold increase in the level of binding to platelets from mice made acutely thrombocytopenic with antiplatelet serum. The data suggest that IL-3 may be involved in the in vivo regulation of murine megakaryocytopoiesis and may be a significant factor in rebound thrombopoiesis following bone marrow damage.